In this study, the relationship between export structure and economic growth in the last 11 countries (in terms of foreign trade volume) of G-20 was studied using a non-parametric approach. The study analyzes the relationship between skill-and-technology intensive manufacturing industry exportation and economic growth based on variables such as human capital and institutional quality. In demonstrating the difference between the growth rates of the countries in question (and in examining the role of skill-and-technologyintensive export), the Li-Racine (2004) Generalized Kernel Estimation Method has been used. The foreign trade goods categorized according to their technological intensity in the paper were classified in accordance with the United Nations Comtrade Harmonized System (4-digit). The last 11 countries of the G-20 in terms of foreign trade volume are the following: Turkey, Italy, India, Mexico, Indonesia, Canada, Australia, Argentina, Brazil, Southern Korea, and Russia. The analysis covers the time period of 1995-2010. The results of non-parametric analysis methods reveal, just as parametric analysis results do, that there exists a positive and meaningful relationship between economic growth and the export of skill-andtechnology-intensive goods for most countries. 
Introduction
The transformation of export structure can lead to the emergence of different economic performance results among countries. As the world economy globalizes, policies towards foreign trade usually shift from capital-and-labor intensive export to an axis which would facilitate skill-and-technology intensive export. Export plays a major role in the economic development of countries, and in sustaining their growth. In the year of 2010, Turkey exported to 248 countries and its trade volume surpassed 350 billion dollars. The primary goal for the year 2023, which will be a celebration of the 100 th year of the Turkish Republic, is to reach 500 billion dollars in export and 1 trillion dollars in total trade volume. When we take other economic goals into consideration as well, the ultimate goal for Turkey is to be among the 10 greatest economies of the world. For the attainment of this goal, it is of vital importance to determine which of the G-20 1 countries we are to out compete and how this is to be done. When we look at the picture from an economic perspective, we can see that one of the important indicators that Turkey will be among the top 10 of the G-20 countries in 2023 is the transformation which will take place in export structure.
While Turkey's export is still predominated by labor-intensive and relatively low-tech sectors, it is seen that the top sectors in global export are those which boast advanced technology, intensive technology, and high added value. Nevertheless, the transformation which took place in the export structure is remarkable. When we check the technological structure of Turkish export between years 2002-2010, this transformation is clearly seen. While the share of low-tech export dependent on natural resources was 63% in 2002, in 2010 this share regressed to 56%. In contrast, the share of mid-to-high technology export increased from 37% in 2002 to 44% in 2010. In other words, the technological level of Turkish exportation increased 20% in the last eight years. When we think of the global export environment, we may consider this transformation of export structure to be an important step in attaining the 2023 exportation goal.
There is very limited empirical literature that examines the relationship between export structure and economic growth. In this area, the most cited studies are; Sun and Heshmati (2010) , Jarreau and Poncet (2011) , Basu and Das (2011) , USA, Germany, Argentina, European Union, Australia, Brazil, China, Indonesia, France, Southern Africa, Southern Korea, India, UK, Italy, Japan, Canada, Mexico, Russia, Saudi Arabia, and Turkey. The World Bank and the IMF also participate in the meetings on a higher level. The G-20 countries stand for 90% of the world economy, 80% of global trade, and two thirds of the global population. As such, they are of great importance for the global, economic, and financial system. Yıl:7 Sayı:14, Kış 2015 ISSN 1307-9832 Kinuthia (2013) , and Kadochnikov and Fedyunina (2013) . Sun and Heshmati (2010) evaluate the effects of international trade on China's economic growth through examining improvement in productivity. Both econometric and non-parametric approaches are applied based on a 6-year balanced panel data of 31 provinces of China from 2002 to 2007. This study demonstrates that increasing participation in the global trade helps China reap the static and dynamic benefits, stimulating rapid national economic growth. Both international trade volume and trade structure towards high-tech exports result in positive effects on China's regional productivity.
The creation of the G-20, widely accepted as the fundamental platform of economic collaboration, was decided on 25 September 1999, in a G-7 Meeting of Finance Ministers and Central Bank Governors in Washington. The G-20 platform, which brings together developed countries and the "rising market economies" (of which Turkey has always been one, since its foundation), consists of the following:
Jarreau and Poncetz (2012) consider the effect of export sophistication on economic performance using regional variations in China over the period [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . The province level, there is substantial variation in export sophistication controlling for the level of development, and that this difference in turn matters for growth. Their results suggest that these gains are limited to ordinary export activities undertaken by domestic firms. The results show that the contribution of assembly trade and foreign entities must be distinguished when one wants to measure the true improvement in the country's technology level and its contribution to economic growth. Basu and Das (2012) examine the relationship between skill and technology intensive manufacture exports and gross domestic product per capita, controlling for institutional quality and human capital in 88 developing countries using nonparametric methodology for the period of 1995-2007. This study uses the Li- generalized kernel estimation methodology to examine the role of skill and technology content of the exports in understanding differential level of economic performance across countries and country groups. The results show that the skill and technology content of the exports increase, the impact on GDP per capita increases positivity and significantly as well, after controlling for other policy variables. Kinuthia (2013) investigates the factors behind changes in their export structures and thereby explaining their economic growth patterns for the period 1962-2011 using the example of Kenya and Malaysia. The study uses the Haussmann et al. (2007) approach and uses data on export products for both countries. The results reveal evidence of s systematic process of economic diversification in Malaysia, accompanied by specialization in the production of sophisticated goods needed by the rich countries, unlike in Kenya. This study also finds a clear relationship between the export structure and growth in Malaysia but not in Kenya. Kadochnikov and Fedyunina (2013) investigate the relationship between export structure and economic growth in Russian regions in the 2003-2008 period. The empirical analysis presented in the paper confirms that the density of the product space around the products for which a region had a comparative advantage determined the economic development in Russian regions. They conclude that the presence of a local related variety of industries in a region is one of the most important regional factors in economic development.
In this study, the relationship between export structure and economic growth in the last 11 countries (in terms of foreign trade volume) of G-20 was studied using a non-parametric approach. The data was drawn from the years 1995-2010. The chapter that follows the introduction explains the empirical methodology involved i.e. non-parametric density estimation, kernel prediction method, and institutional quality index. The third chapter mentions the data set and sources. The fourth chapter introduces the empirical model that contains parametric and non-parametric forms, after which there is a discussion of the analysis results and the macroeconomic political suggestions which may be inferred from these results.
Empirical Methodology
In this chapter, the non-parametric density functions of the variables used in the model are identified using Generalized Kernel Estimation methodology. The theoretical framework is also explained. In addition, the creation of the institutional quality indices of the relevant countries through the method developed by Nagar and Basu (2002) is explained.
Non-Parametric Density Estimation
In order to explain how the probability density functions of the variables used in the basic and expanded models are obtained, let us assume that X∈ℜ is a random variable. At the point x∈ℜ, the estimator of the probability function of the random variable X is as shown in equation 1.
(1) In the equation above, X is a continuous random variable, K(.) is a Gauss kernel density function, and h is a smoothing parameter obtained via a cross-proof method. When X = x, f(x) denotes the probability density function and F(x) denotes cumulative density function. The non-parametric and naive (pure, essential) estimation of f(x) while taking into account h, the softening parameter, is given below in equation 2.
(2) According to equation 2, the non-parametric density estimation of is equal to 1/h, that is to say, to the probability of X in the [x -h / 2, x + h / 2] interval. To put it in other words, is equal to the expression 1/h, which is the probability of the expression (X -x) / h in the interval [ -1 / 2, 1 / 2] . Following the methodology indicated by Silverman (1986), we may define the identity function in equation 3. Yıl:7 Sayı:14, Kış 2015 ISSN 1307 It is a well-known fact in relevant literature that kernel selection does not have a statistically significant impact on estimation activity. However, the h interval to be determined is critical, because low h values will lead to over-smoothing of results, whereas high h values will cause under-smoothing. In order to estimate the density function of equation 5, an optimal h value which would minimize the error sum of squares of is to be selected.
Kernel Prediction Method
The main principle behind the non-parametric estimation technique is to apply the smoothing parameter h around every observation of the data set and to guess the relationship between the variables (in the value interval that the h smoothing parameter can assume). A kernel density function K(.) is used to add a high weight to the points close to the h interval (and a low weight to the points that are distant). This way, the regression relationship is estimated in a piecemeal or interval-byinterval fashion, as demonstrated in Figure 1 . One of the advantages of the nonparametric estimation method is that the method makes it possible to estimate the β(.) slope coefficients of the m(.) regression function (Basu and Das, 2011) . Year:7 Number 14, Winter 2015 ISSN 1307 The relationship between dependent variable y i (GDP) and dependent variable x i (skill level, technological components of the production goods, institutional quality index, enrolment ratio) can be expressed as the conditional momentum E(y i |x i )=m(x i ), provided that (E(yi|xi)<∞). When the real functional form is not known, parametric specifications are considered invalid (even complex forms such as trans log functions). When compared with parametric methods, non-parametric methods are more effective in capturing the non-linear relationship of the system emphasized. Thus, the problem of false modeling is eliminated as well.
International Journal of Economic and Administrative Studies
In this study, the relationship between export structure and GDP was examined through the use of the generalized kernel estimation method developed by Li and Racine. Equation 7 shows the fundamental regression model. (7) Equation 7 shows the i th observation of the dependent variable y i (GDP), the country-time observation index of x i N countries, and the time interval T. Also, m(.) is expressed as an unknown smoothing regression function with the argument
. Also demonstrated here is a continuous variable vector (low, mid and high level skill-and-technology intensive production, institutional quality index, enrolment ratio) whose size is x i c NT×k, an unsorted discrete variable vector (country influence) whose size is x i u NT×1, and an error term vector whose size is ε i NT×1. Following the Li-Racine methodology, we take a first-degree Taylor expansion around the xj value found in equation 7, and obtain equation 8 as below. (8) Here, β(x j ) shows the partial derivative of m(x j ) with respect to x c . The equation which estimates δ( Yıl:7 Sayı:14, Kış 2015 ISSN 1307 (9) (10)
The found in equations 9 and 10 is a generalized kernel function originally proposed by Pagan and Ullah (1999) It is well known that in non-parametric studies, the band width of the estimate (h, λu) is of vital importance. This methodology allows for the possibility of applying a number of numerical algorithms in order to determine a suitable band width or smoothing parameter. The current study uses the least-squares cross-proof method developed in Li- studies. The least-squares cross-proof method chooses the parameters h 1 ,h 2 ,….h q , , ,… in order to minimize the cross-proof function given in equation 11.
(11) 0≤M(.)≤1 is a weight function. The purpose of the M(.) function is to eliminate the difficulties which may arise as a result of dividing by zero (or the slow convergence speed caused by boundary action).
Calculating Institutional Quality Index
Institutional quality index is a hidden variable which cannot be calculated easily and directly. Let us assume that Y is a hidden variable and that it is linearly determined by external variables such as X 1 , X 2 ,…X k . This linear relationship is given in equation 12.
(12) X 1 , X 2 ,…X k is the set of variables which enable us to capture Y. If the variation of the error term ε is smaller than the total variation of hidden variable Y, we may assume that the total change in Y can be explained, to a large extent, by the change in the aforementioned variables. We may therefore see which combination of X 1 , X 2 ,…X k can explain the total change in Y via X 2 ,…X k .
In a study by Nagar and Basu (2002) , it is recommended to use a set of variables equal to the number of the main constituents. In this way, it becomes possible to explain a 100% change in variables by their main constituents. (13) First, the variables were transformed using equation 13. Next, the Institutional Quality Index was calculated as a weighted sum of the transformed version of the chosen variables. Here the relevant weights were obtained from the analysis of main constituents. As a result, the highest weight was assigned to the first main constituent, wherefore the first main constituent came to possess the highest share of the total change present in all indicator variables. In a similar way, the second main constituent was given the second highest weight and therefore, came to possess the second highest share. In this manner, all the variables were assigned to their respective weights.
In order to calculate the Institutional Quality Index, three separate variables of the index were created, i.e. Economic, Social, and Political Institutional Quality Indices. These three variables were combined later. In addition, the high values of the Institutional Quality Index demonstrate a high level of institutional quality.
The Data Set and The Empirical Model

The Data Set
The present study makes use of data drawn between the years of 1995 and 2010 and from the last 11 countries of the G-20 group in terms of foreign trade volume-namely from Turkey, Italy, India, Mexico, Indonesia, Canada, Australia, Argentina, Brazil, Southern Korea, and Russia. The data was compiled from sources associated with the databases of UNCTAD and the University of Pennsylvania.
1
The foreign trade goods categorized according to their technological intensity in the paper were classified in accordance with the United Nations Comtrade Harmonized System (4-digit). The values used were calculated in US dollars. In this classification, the foreign trade goods were divided into six groups according to their technological intensity: (A) raw materials, (B) source-intensive goods, (C) goods that demand a low level of technology and skill, (D) goods that demand a middle level of technology and skill, (E) goods that demand a high level of technology and skill, (F) solid mineral fuel. The study focuses on the share of the goods that fall under the categories of C-D-E in the export volumes of the countries in question. The shares of other categories were excluded from the study. Yıl:7 Sayı:14, Kış 2015 ISSN 1307 
Dependent and Independent Variables
In order to determine the economic performance levels of the countries in question, GDP per capita (2005, in constant dollars) was used as a dependent variable. According to foreign trade literature, an increase in the level of technology and skill that is used for foreign trade goods should ameliorates the economic performance of those countries. For this reason, three separate independent variables were employed in order to study the effects of the technology and skill level (used in these goods) upon real GDP per capita. The variables are as follows: goods that demand a low level of technology and skill (CNEXP), goods that demand a middle level of technology and skill (DNEXP), and goods that demand a high level of technology and skill (CNEXCP). When these variables take high values, this means that the relevant countries get higher shares from the pie of foreign trade goods.
Another factor to effect the economic performance of a country in terms of foreign trade is the Institutional Quality Index (IQI). Institutional Quality Index calculated by authors for all of the countries in question. In order to calculate the IQI, three components of the index were created. These three components are the economic, social, and political institutional quality indices. In the calculation of the economic quality index, indices such as property rights, bureaucratic quality, corruption, democratic accountability, government stability, legal order, the independence of the judiciary, and supervision were taken into account. In the calculation of the social institutional quality index, indices such as the independence of the press, civil rights, physical integrity rights, empowerment rights, and the political-economicsocial rights of women were taken into account. In the calculation of the political institutional quality index, indices such as restriction by the current authority, democracy, political rights and regime, lower and higher legislations were taken into account. The three components were combined afterwards. High values in the Institutional Quality Index demonstrate a high level of institutional quality (Basu, 2008) .
A factor no less important than the level of technology used in the manufacture of foreign trade goods is the human capital used. Increasing the qualification of the human capital upgrades workforce efficiency and, by extension, economic performance. The presence of a skilled workforce increases the production of goods which demand a higher level of skill and makes it possible to conduct foreign trade with higher added value. The current study made use of the gross enrolment ratio (CGER) as a representative of the human capital variable.
The Empirical Model
The principal purpose of this study is to analyze the relationship between real GDP per capita and the exportation of foreign trade goods which require low, middle, and high levels of technology and skill (CNEXP, DNEXP, and ENEXP). The analysis is done with reference to variables such as human capital (CGER) and institutional quality (IQI). The parametric form which demonstrates this relationship is given in equation 14. (14) The non-parametric form of the relationship in question is given in equation 15.
( 15) The m(.) value found in equation 15 expresses the unknown smoothing regression function of the variables. As for α i , it is constant and denotes the unobservable characteristics of the countries. When the real functional form is unknown, the parametric specifications are considered invalid. When compared to parametric methods, non-parametric methods are more effective in capturing the non-linear relationship of the system emphasized. Thus, the problem of false modeling is eliminated as well.
Model Results
In this chapter, model results are evaluated. The model results obtained from the data drawn from the last 11 countries (in terms of foreign trade volume) of the G-20 between years 1995-2010. For this, three independent variables were employed. The first independent variable is the share of skill-and-technology intensive manufacture industry exports (low, mid, high level) in total export (LnCnsexp, LnDndexp, LnEnsexp), the second is total gross enrolment ratio (LnCger), and the third is the institutional quality index (LnIQI). All variables have been incorporated into the model logarithmically. Estimations of all non-parametric variables were therefore interpreted as flexibility measurements (as is the norm in parametric variable estimations) in Table 1 -2-3.
The first columns of Table 1a, Table 1b, and Table 1c demonstrate the extent to which any change in the level of skill and technology used for the exports has an impact on GDP. To put it in simpler terms, they reveal how much impact a 1% change in the level of skill and technology used for exports would have on GDP per capita in terms of percentage (exportation flexibility).
For exports that demand low technology and skill, the parameter value was found to be 0.139 in the first quadrant and for 1% statistical significance. On the median and for 1% significance the value was 0.121. In the third quadrant and for 1% significance, it was -0.096. The fact that the parameter values were positive on the first two levels indicates that for more than 50% of the countries in question, the exportation flexibility of goods that demand low technology and skill is positive. For Yıl:7 Sayı:14, Kış 2015 ISSN 1307 goods that demand middle levels of technology and skill, the parameter value was -0.462 in the 1 st quadrant, 0.273 on the median, and 0.242 in the 3 rd quadrant (for 1% statistical significance in all cases). The fact that the parameter values were positive on the median and in the 3 rd quadrant indicates that for more than 75% of the countries in question, the exportation flexibility of goods that demand a middle level of technology and skill is positive. For goods that demand high levels of technology and skill, the parameter value was 0.216 in the 1 st quadrant and for 1% significance, 0.287 on the median and for 1% significance, -0.062 in the 3 rd quadrant and for 5% significance. The fact that the parameter values were positive on the median and in the 1 st quadrant indicates that for more than 50% of the countries in question, the exportation flexibility of goods that demand a high level of technology and skill is positive.
When we inspect the slope parameter estimation values on the median, we see that the lowest value of the parameter is 0.121 for low-level technology and skill exports, whereas its highest value is 0.287 for high-level technology and skill exports. The fact that the exportation flexibility of goods that demand high levels of technology and skill is higher than the exportation flexibility of those that demand middle and low levels indicates that high-level technology and skill exports have a greater impact on GDP per capita. When we increase the share of the exports that demand high levels of technology and skill in total export volume by 1%, GDP per capita increases by 0.28%.
The percentage of change that will occur in GDP per capita as the result of a 1% change in Institutional Quality Index (institutional quality flexibility) is given on the second columns on Table 1a , 1b, 1c. On every level of technology and skill, the parameter values have come up positive on the median and in the 3 rd quadrant. This indicates that in more than 75% of the countries in question, quality flexibility is positive. The highest quality index is 1.1 on every level of technology and skill (Table 1a). Raising the Institutional Quality Index by 1% causes a 1.1% change in GDP per capita, which is quite significant.
The percentage of change that will occur in GDP per capita as the result of a 1% change in Gross Enrolment Ratio (educational flexibility) is given on the third columns on Table 1a , 1b, 1c. On every level of technology and skill, the parameter values came up positive on the median and in the 3 rd quadrant. This indicates that in more than 75% of the countries in question, educational flexibility is positive. The highest quality index is 3.668 on every level of technology and skill (Table 1c) . Raising the Educational Quality Index by 1% causes a 3.7% change in GDP per capita, which is quite significant.
In the model obtained via non-parametric estimation techniques, the standard errors of the educational parameters were calculated via the bootstrap method. They can be found on Table 1a , 1b, 1c in parentheses. The results obtained via parametric estimation techniques were also shown on the last rows of Table 1a , 1b, 1c. The results of the parametric and non-parametric models were similar on the median. They reveal that high skill-level and technology-intensive manufacture industry exportation has the greatest impact on economic growth.
Flexibility values (exportation, institutional quality, educational) calculated on the median and sorted by country for each level of technology and skill (low, middle, high) are to be found on Table 2a Flexibility values (exportation, institutional quality, educational) calculated on the median and sorted by year for each level of technology and skill (low, middle, high) are to be found on Table 3a , 3b, 3c. Exportation flexibility for goods that demand low technology and skill generally took positive values and followed an unstable path. The highest value was 0.328 in 2004 and the lowest value was -0.613 in 1997. Institutional quality and educational flexibility values generally took positive values and followed an unstable path, as with exportation flexibility values. Yıl:7 Sayı:14, Kış 2015 ISSN 1307 Exportation flexibility for goods that demand middle levels of technology and skill took positive values. The highest value was 0.416 in 1996 and the lowest value was 0.015 in 2010. The exportation flexibility of goods that demand middle levels of technology and skill on the median was found to be higher than the exportation flexibility of goods that demand low technology and skill. Institutional quality values generally took positive values and followed an unstable path. Educational flexibility values, on the other hand, were consistently and increasingly positive. Exportation flexibility for goods that demand middle levels of technology and skill took positive values. The highest value was 0.494 in 1997 and the lowest value was 0.056 in 2010. The exportation flexibility of goods that demand high levels of technology and skill was found to be higher on the median than the exportation flexibility of goods that demand low and middle levels of technology and skill. The fact that the exportation flexibility values of goods which demand high technology and skill have been higher on an annual basis demonstrates that they have a greater impact on economic growth than low and middle levels. Institutional quality values generally took positive values and followed an unstable path. Educational flexibility values, on the other hand, took positive values and were on the rise until 2009. They suffered a decline in 2010.
Conclusion
The analysis carried out in this study focused on the last 11 countries (in terms of foreign trade volume) of the G-20 and covered the time period 1995-2010. These countries were: Turkey, Italy, India, Mexico, Indonesia, Canada, Australia, Argentina, Brazil, Southern Korea, and Russia. The study determined that goods which demand high level technology, and skill have a greater impact on economic growth than mid-level and low-level goods. To calculate this, the Li-Racine (2004) Generalized Kernel Estimation Method was used. The results herein may be strong indicators to policy-makers who wish to achieve economic growth.
Based on the analysis results, it is possible to categorize the countries in question according to their export structures. This has been presented in Table 5 . According to table 5, India, Indonesia, Turkey, and Argentina are the countries wherein low-and-middle skill and technology exports have a positive impact on economic growth, whereas high level exports have negative flexibility. Italy, Russia, Canada, and Australia are the countries wherein exports that demand middle and high levels of skill and technology have positive values in terms of exportation flexibility. South Korea has positive exportation flexibility on all three levels. For Mexico, low and middle level exports have a positive impact on economic growth, whereas for Brazil the exportation flexibility of high level exports is positive. 
 shows positive impact of skill and technology content manufactures on development
In this context, it is necessary to reduce the dependency of export on a few number of markets and sectors, and to direct export to the markets with high purchasing power. In addition to diversification of product and market, production of high value added goods, keep up with the technological innovations, supporting and informing exporters with government aid, monitoring input cost reduction policies in exporter sectors are some suggestions that can be offered for the growth of export. Moreover, increasing the share of high-tech products among the exported goods, in order to rise the value added derived from export; regulations that increase public and private sector R & D spending can be made, can be facilitated technology import, can be encouraged co-production agreements with foreign companies, can be provided additional incentives for the foreign investors which will make technology intensive production. Tables  Table 1: 
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